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ANTI-FLAVIVIRUS COMPOUNDS AND METHODS 
FIELD OF THE INVENTION 

The present invention relates to compounds and methods for retarding, reducing 
or otherwise Inhibiting growth, or Infection by, flaviviruses. 

BACKGROUND OF THE INVENTION 

The dengue virus belongs to the family of Ravfviridae and the genus Flavivirus 
The Flaviviruses are a family of at least 66 viruses, 29 of which cause human diseases 
Including dengue, yellow fever, Murray Valley encephalitis and Japanese encephalitis. 
As a well known and exemplary member of the Raviridae family, dengue virus occurs 
mainly in tropical areas of Asia. Oceania. Africa, Australia and the Americas. Some 
outbreaks of dengue have involved one million or more cases with attack rates of 50- 
90%. Health experts have known about dengue fever for more than 200 years. The 
World Health Organization estimates 50 million cases of dengue infection occur each 
year which result in approximately 24,000 deaths (WHO 1 998). This includes 1 00 to 
200 cases reported annually to the U.S. Centers for Disease Control and Prevention 
(CDC), mostly In people who have recently travelled abroad. The global distribution of 
dengue is comparable to that of malaria and an estimated 2.5 billion people live in 
areas at risk for epidemic transmission. 

Although not normally fatal, cases of haemorrhage and death have been 
described during outbreaks of classic dengue fever in Australia, Greece and Formosa 
Dengue fever Is an infectious disease carried by mosquitoes and caused by any of four 
related dengue viruses DEN-1 , DEN-2, DEN-3, and DEN-4. A person can be Infected 
by at least two, if not all four types at different times during a life span, but only once by 
the same type. People get dengue virus infections from the bite of an infected Aeoes 
mosquito. Mosquitoes become Infected when they bfte infected humans, and later 
transmit the infection to other people they bite. The disease used to be called break- 
bone fever because it sometimes causes severe joint and muscle pain. 

Most people recover from dengue fever completely within 2 weeks! Some, 
however, may go through several weeks of feeling tired and/or depressed. The acute 
Phase, characterised by fever, myalgia, nausea, weakness and prostration, lasts about 
7 days but there can be subsequent relapses. Majority of deaths that result from 
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dengue infections are due to the development of severe bleeding problems - Dengue 
Hemorrhagic Fever (DHF) and Dengue Shock Syndrome (DSS). The complication, 
dengue hemorrhagic fever, is a very serious Illness which can lead to shock (very low 
blood pressure) and is sometimes fatal, especially in children and young adults. People 
who develop DHF have a 5% chance of death but if they go on to develop DSS then 
the mortality rate can rise as high as 40%. 

Effective treatment for the dengue fever is unavailable. Prevention of epidemics 
relies mainly on attempts to eradicate the mosquito vector, Aedes aegypti. Vaccines 
have not proved successful because of the lack of protection across serotypes and the 
requirement of multivalent Immunisation. Recently, however, attenuated candidate 
vaccine viruses have been developed in Thailand. These vaccines are safe and 
immunogenic when given in various formulations, including a quadrivalent vaccine for 
all four dengue virus serotypes. Efficacy trials in human volunteers have yet to be 
Initiated. Research is also being conducted to develop second-generation recombinant 
vaccine viruses using the Thailand attenuated viruses as a template. Therefore, an 
effective dengue vaccine for public use will not be available for at least another 5 to 10 
years. 

Whilst ongoing research continues to provide further knowledge concerning the 
mode of action of Flaviviruses, including dengue, there Is a pressing need for cure or 
prevention of the illnesses associated with this sub-group of viruses, particularly with 
the emergence of dengue virus as a growing global threat. 

SUMMARY OF THE INVENTION 

It has been surprisingly found that amiloride analogues or derivatives thereof are 
detrimental to the growth of the dengue virus and other Flaviviruses. In the context of 
the FlavMrus genus, and without being bound by any particular theory or mechanism of 
action, the negative effect of the amiloride analogues or derivatives appears to be • 
exerted via the inhibition, or other negative effect, of the M protein of these viruses 
which are shown, for the first time in the present studies, to act as ion channels. As 
similar M proteins are present across the Flavlvlrus genus of viruses, the compositions 
and methods of the present Invention would have utility in the inhibition and/or 
treatment of infections by all Flaviviruses. including dengue vims. 
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The present invention is concerned with novel anti-flavivirus compounds 
comprising a guanldyl moiety and in particular to novel antl-flavfvirus amiloride 
analogues and/or derivatives, novel antl-flavivfrus cinnamoylguanidines or analogues 
and derivatives thereof , and novel anti-flavivirus napthoylguanidines, or analogues and 
derivatives thereof. However, It does not Include in tts scope the use of compounds 5- 
{N f N4iexamethylene)amllortde and 5-(N f N-dimethyl>-amitoride for retarding, reducing or 
otherwise inhibiting viral growth and/or functional activity of HIV. 

Accordingly, a first aspect of the present invention provides a compound 
comprising a guanidyl moiety, having anti-flavirvirus activity. 

According to a second aspect, the invention provides a compound selected from 
the group consisting of amiloride analogues or derivatives thereof, 
cinnamoylguanidines or analogues and derivatives thereof, and napthoylguanidines, or 
analogues and derivatives thereof, having anti-flavlvirus activity. 

According to a third aspect, the present invention provides a method of retarding, 
reducing or otherwise inhibiting growth of a flavivirus comprising contacting or exposing 
said virus to a compound selected from the group consisting of amiloride analogues or 
derivatives thereof, cinnamoylguanidines or analogues and derivatives thereof, and 
napthoylguanidines, or analogues and derivatives thereof. 

According to a fourth aspect, the present invention provides a method of 
prophylactic or therapeutic treatment of a flavivirus infection comprising the 
administration to a subject requiring such treatment of a compound selected from the 
group consisting of amiloride analogues or derivatives thereof, cinnamoylguanidines or 
analogues and derivatives thereof, and napthoylguanidines, or analogues and 
derivatives thereof. 

Preferably, the flavivirus to be inhibited or infection treated is that of the dengue 

virus. 

■ 

Even more preferably, the flaviviius to be inhibited or infection treated is that of 
the dengue virus type 1 strain Singapore $275/90. 

Other flavlviruses which can be inhibited or infections treated are those listed In 
Tablet 
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Examples of suitable compounds that can be used in the compositions and 
methods of the present invention are listed below. 
Amiforide analogues or derivatives comprising the structure: 

NH 2 




wherein the substltuents at the R positions may or may not be the same, and 

Rt ^hydrogen, halo, aryl, substituted aryF. phenyl, or substituted phenyl; 

R2 = hydrogen, amine, aryl, substituted aryf, halo, phenyl, substituted phenyl, 
hexamethylene, PrS. N-metbyl-N-isobutyl, N-ethyl -N-isopropyl, benzyl ; N-methyl-N- 
guanidinocarbonyr-methyl, N,N-dlmethyl, N,N-diethyl, tert-butylamino, halo-aniline. 



fluoro-aniiine 




MH 



R3* hydrogen, hydroxy, halo, alkyloxy, methoxy,.N,3-dimethylbutanamyl: 0 



t-Bu 



R4 = hydrogen, 






Halo 




Halo 



, or 



The following antiviral compounds comprising a guanidyl moiety are also encompassed 
within the scope of the present invention; 
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cc 




or 
















CC 




or 





/ 

NH 



.Re 




H 



Re 



H 



Rs 



wherein the substituted at the R positions may or may not be the same, and 

Rs= Hydrogen, aryl, substituted aryl, phenyl, or substituted phenyl; 

Rs= Hydrogen. aryJ, substituted aryl, phenyl, substituted phenyf, napthoyl. 




, or 




R? a hydrogen, hafo, hydroxy , methoxy , alkyloxy , or * NH 2 o 



or, the structure 
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wherein «. mmmmm at the R poa.Se.ns n«y or may no, ba me aame. and 

- aliphatic or aromatic substituents; 
R9 = aliphatic or aromatic substituents; 

or the structure 




or, the structure 




wherein the substitute^ at the R positions may or may not be the 
R10 = hydrogen, aryi, phenyl, or cinnamoyl; 



same, and 



R« = hydrogen , alkyl, aryi, phenyl, cinnamoyl; 



R12 = hydrogen, alkyl. aryi, phenyl, cinnamoyl, 
Ri2a = hydrogen or alkyl, • 

Ria, = hydrogen, halo, hydroxy, alkoxy. or diaJkyl amino. 
R1& ■ hydrogen, halo or alkoxy, 
Ri2d ■ hydrogen, hafo or alkoxy, 
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or the structure, 




or, the structure 




wherein the substitutents at the R positions may or may not be the same, and 
R13 = H; alkyi. or phenyl 



Rm - H, alkyl, phenyl, substituted phenyl, or 




R15 - H, or 



or the structure 





wherein the substitutents at the R positions may or may not be the same, and 
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Riea. Ria>, Rise and Ri5d = H; alkyl> or phenyl 



or the structure 




Ris«. R«f, Riband R t5h = H; alkyl, or phenyl, 
or the structure 




wherein the substttutents at the R positions may or may not be the same, and 
Ri« = H, alkyl, substituted alkyl, phenyl, or substituted phenyl; 
R17 = H, alkyl. substituted alkyl, phenyl, or substituted phenyl; 
R« = H, alkyl, substituted alkyl. phenyl, or substituted phenyl; 



or the structure 




o NH 
H 



wherein Ri 9 = hydrogen, halo; alkyl. hydroxy, alkoxy. 



or the structure 



9 

The compounds of the invention Include the following: 
5^N,N4iexametby!ene)amiloride (herein also referred to as HMA) 




5-(N,N-Olmethyl)amiloride hydrochloride 




5-(N-methyl-N-isobutyl)amitorlde comprising the structure 
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S^N-ethyl-N-lsopropyDamnorlde (herein referred to as EIPA), comprising the structure 



xxx 



!^c£r^ comprfsf 



ng the 



CI 



O HL 



N 
H 




N 



stS - N, " (3 '^ m?n ^ ch,0 ^Py^^rbonyl)^uankJlne, 



comprising the 
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3-methoxy amlloride comprising the structure 



ft ^ 2 



3^ethoxy-S-<N f N-Hexamethyiene^amaoride comprising the structure 




NH 



3-(N-2,2 -dimethyl propanal)amiloitde comprising the structure 



CI 



O NH 2 



H 2 N^N^NH 

O^t-Bu 

3-(N-2,2 -dimethyl piopanal)-6-N-hexamethylene amiloride comprising the structure 
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3-hydroxy^hexamethyfenelmino-amiloride comprising the structure 



C! 




O NH 2 
N^NH 2 



Hexamethyleneimlno-S-phenyr-a-pyraxtoecarboxamfde 



comprising the structure 



N-amidrnc^.^iamino^-phenyI-2-pyrazlnecerboxamlde comprising the 



structure 




^N.N-hexamethyleneJamiloride comprising the structure 
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5-propyl-sulfide amiloride comprising the structure 



NH 



CI 



N 



NH 2 



PrS' N NH 



N^midinc-3-aminc-5-pheny|-6-^^ comprising the structure 

■ 

O NH 2 




3"4 DlchloroBenzamii comprising the structure 




2'4 DichloroBenzamfl HCi comprising the structure 




» 
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5-(N-methy!-N-guanidinocarbonyl^i e thyJ)amiforide comprising the structure 




NHj, 



IMH 2 



^{N.rsf.DiethylJamiforlde hydrochloride comprising the structure 




NM 2 



CH 3 



WN-Dimethyl)ami!oride hydrochloride comprising the structure 




NH 2 



5-tert-butyJamino-amiloride comprising the structure 
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6-Jodoamiloride comprising the structure 




BodJpy^R. Amiloride comprising the structure 




6-(4-fluorophenyl)amBoride comprising the structure 




1-napthoylguanidine comprising the structure 
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2-napthoylguanidine comprising the structure 




(2-napthoyl)-N'-phenyJguanidine comprising the stiucture 




,N'-bfs(2-napthoyl)guani(line comprising the structure 




.N'-bisfl-napthoyflguanfcKne comprising the stnicture 
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N,N'-bis(2.napthoyl)-N".p h er> y igu a nfdfne comprising the stature 




N-Cinnamoyf-N',N'.dimethylguanidine comprising the structure 




3-qufnolinoylguanfdlne comprising the structure 
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clnnamoylguanldine comprising the structure 




4-phenylbenzoyiguanidine comprising the structure 




N-(cinnamoyl)-N'phenylguanidtne comprising the structure 




(3-phenylpropanoyl)guanidine comprising the structure 



NH 



X 



N NH 2 
H 
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N,N»-bis-(cinnamoyl)-N"-phenylguanldIne comprising the structure 




N-(3-phenylpropanoyl)-N -phenylguanidine comprising the structure 




N,N , -bls{3phenylpropanoyl)-N ,, -phenylguanidine comprising the structure 




trans-3-ftiranacryoylguanidine comprising the structure 

o NH 
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N-(6-Hydroxy-2-naplhoyl).N«-phenylguanldine comprising the structure 




(4-PhenoxybenzoyI)guanldlne comprising the structure 
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(Phenylacety))guanidine comprising the structure 




H 



N,N'-Bfe(3^henylpropanoyl)gyanfdine comprising the structure 




Benzyoyjguanldine comprising the structure 




(4-Cblorophenoxy-acetylJguanidJne comprising the structure 




N-Benzoyl^'-cJnnamoylguanidine comprising the structure 
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[(Eh3-(4-Dimethyfamlnophenyl)-2-methylacryfoylIguanidine comprising the structure 




(4-Chtorocinnamoyl)guanldfne comprising the structure 

O NHj 




(4-Bromocinnamoyi)guanldine comprising the structure 

NHj 

A. 



(4-Methoxycinnamoyl)guanidine comprising the structure 




(5-Pheny|.penta-2,4-dienoyl)guanidine comprising the structure 




No: SMB!-003g7139 Received by IP Australia: Time (H.m) 17:14 Date (Y-M-d) 200348-29 



23 



(3-BromocInnamoy))guanidine comprising the structure 




(3-Methoxycinnamoyl)gu a nidfn e comprising the structure 




O-ChlorocinnamoyDguanidine comprising the structure 




(2-Chlorocinnamoyi)guanidine comprising the structure 




(2^romocinnamoyl)guanidine comprising the structure 
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{2-Memoxycinnamoyl)guanidine comprising the structure 

O NH 




(trans-2-Phenytcyclopropanecarbonyl)guanidine comprising the structure 




[3-<3~PyridyI)acryJoyl]guanid}ne comprising the structure 

O NH 




(4-Hydroxyclnnamoyl)guan[dlne comprising the structure 




9 

(Quinoline-2-carbonyl}guanfdine comprising the structure 




'NHj 
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One of the preferred compounds of the invention comprise** the structure 
cinnamoylguanidine (BH036). 




BRIEF DESCRIPTION OF THE DRAWINGS 

* kT* 1 ; T "** * *• <>temiinUS Pe,Ptid ° °' °«» M pm«e.n. observe 

. KCi sofuftons after .ncorporabon * «. ^ ^ . „„„ b „ ayer ^ ^ 

SnTT ^c" ° Pen ' n9S m dedVa,fenS ^ •» ** »- h 1. and 

Tt ^ C ° nta ' net ' S ° 0mM KCt 8nd * e TRANS -"<»lned 
«mM NO. The potentiate were measured in the TRANS chamber rotative to the CIS 

Figure 2. 8«009 Inhibits ion ohanne. acftvfty of the Otero*** pepflde of Dengue M 
prate* h KC, solu«on. See* bar. „ and4pA. too channel aCvfty o, *. cUinus 
pepMe 01 dengue M protein before end after the addition of 100pM BitOOg. 

DETAILED DESCRIPTION OF THE INVENTION 

bye ~rrr~ *— a ^o.^ that b surraunded 
by a membrane. The dengue virus, for example, contains a dng te strand of poaWve 
aenseRNAthatlsapnrowmatelvi9 7nn«^i^..j »™nu or positive 

show a n,*^ »,.. PP ™ W, " at9lY 19 ' 700 ««*«**». Elect™ micrographs of the virus 
ehov, a parade that ,s about 600A- containing an elocfton dense core *blch Is 
suneunded by a lipid Mayer or membrane and a not wen denned Inner nucleoid 

y ™" — — —- <= - 5- 

in me context of me flavivirae genus mat (ndudes dengue vims, end wfthout 
d 1 Part,ato,h -V— i-N-n-—. theeftectof the 

Za L tT 86 "' ,nVent,0n aPPea,S 10 ba * <•» «— Of. o 

other negative effect on, the M nrcrfein «f *h« ^ 

a L _,. ' Mpro,e,noftheden 9uevfrus which was shown fn the 

present studies to behave as an ion rhan^i * - ™»«.ine 

ave as an ion channel. As similar M proteins are present acrass 
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the Flavivirus sub-group of viruses, the compositions and methods of the present 
invention wouid have utility in the inhibition and/or treatment of infections by all 
members of the Ravivlruses, including dengue virus. 

The table below provides examples of flaviviruses which could be inhibited or 
infechon treated by the compositions and methods of the present invention. 

Table 1 Known Flavivirus Strains 



Flavivirus {arboviruses group B] 
Dengue virus flreui 
Den flue virus 



Dengue virus type 1 




iue virus type 1 (strain 836-1 1 > 



Dengue virus type 1 (strain fit>4-i 



Dengue viru s type 1 (strain AHF 82-80) 



Dengue viru s type 1 ( str ain CV1636/77) 
Oenaue virus tvrva i tatr-a-,** z~£r, 



Dengue virus type 1 (strain Singapore S27 s7anT 
Dengue virus type 1 {strain TH^SMAN' 



Dengue viru s type 1 {strain Western P acffirt 



Dengue virus type 2 

Psmiue virus t ype 2 (isolate Mal aysia M1 > 



Dengue viru s type 2 (isolate Malaysia 
Den gue virus type 2 (isolate Mate ria M<>r 



Dengue viru s type 2 (Nor:^prntoty r ^\ 

D(»nrii lea, win .c- 4,, nA o /_j >_ ^ li ' 



Dengue virus type 2 (strain 16681 

Dengue viru s type 2 ( stra in 16681-PDKsa T 
Dengue virus type 2 (strain D?.n^ ~ 



Dengue vir us type 2 (strain Jamaica) 
Den gue virus type 2 (strain PR15Q/S 1T" 

DenOUe Win M h;na O ^h.l. m i^v ^L. „i - 



Dengue viru s type 2 (str ain Pi in.9i n\ 



Dengue viru s type 2 ( strain TH-36, 
Dengue virus type 2 (strain Tonga 1974V 



Dengue virus type 3 
Dengue virus type 4 



Japanese encephalitis virus ffrou 
Alfuy virus 



Japanese encephalitis virus 

Japanese encep halitis virus strain JAOAR SQ8P 
Japanese encepn* uGs virus strain Ki fl fc ?mT ~' " 



Japanese encephalitis virus str ain SAfVl 



Japanese encepna ims vir U3 strair TRATil 
Kokobgra virus ~ ~ ~ — 

Koutanoo vims 



Murray Valley encephalitis v in ■« 



St Louis encephalitis virus 

St Louis ence phalitis virus ( strain Mftl-T 
Stratford virus 1 
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Spanish sh eep encephalitis virus 



Spondwenl virus 
Tamana bat virus 



TfcR-borne flavlvioii 
Yaounde virus 




The present ,„ V en.lon will now be described In more detail with referenoe to 

-T*"" BXamPte5 i " V0,Vin9 ^ U5e °* ■—»■«• 
<Blt0O9> end the Ctermlna, peptide of the denaue M protein. It will be dear from the 
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description herein that other flavi viruses and other compounds may be used effectively 
in the context of the present Invention. 

Examples of suitable compounds that can be used In the compositions and 
methods of the present invention are listed below. 
Amiloride analogues or derivatives comprising the structure: 

o NH * 



H 




wherein the substituents at the R positions may or may not be the same, and 

1 

R1 =hydrogen„ halo, aryl, substituted aryl f phenyl, or substituted phenyl; 

R2 m hydrogen, amine, aryi, substituted aryl, halo, phenyl, substituted phenyl, 
hexamethylene, PrS, N-methyl-N-isobutyl, N-ethyl -N-isopropyl, benzyl ; N-methyl-N- 
guanidinocarbonyi-methyl, N,N-dJmethyl, N.N-diethyl, tert-butylamino, halo-an»ine, 



fluoro-aniline 




R3= hydrogen, hydroxy, halo, alkyloxy, methoxy, N.S-dimethylbutanamyl: cf 



NH 



R4 3 hydrogen. 




Hato 



Halo 



Halo 





Halo 




p or 



BOD ,PY ^ 



The following antiviral compounds comprising a guanidyl moiety are also encompassed 
within the scope of the present invention: 
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H 

N' 



or 




or 




wherein the substituted at the R positions may or may not be the same, and 

Rs= Hydrogen, aryl. substituted aryl, phenyl, or substituted phenyl; 

Re - Hydrogen, aryl, substituted aryl. phenyl, substituted phenyl, napthoyl, 




. or 




Rz => hydrogen, halo, hydroxy , methoxy . alkyloxy , or N Hz o 
or, the structure 
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wherein the substituted at the R positions may or may not be the same, and 
Re ~ aliphatic or aromatic substituents; 
R& = aliphatic or aromatic substituenta; 



or the structure 



H 




H 



or, the structure 




wherein the substitutents at the R positions may or may not be the same, and 
R« - hydrogen, aryl. phenyl, or cinnamoyl; 

o 

Rn = hydrogen , alkyi, aryf, phenyl, cinnamoyl; 0 r 



R 12 = 

Rl2a* 
Rl2b 
Rite 
Rl2rf 




.or 



hydrogen, alkyl, aiyl, phenyl, cinnamoyl, 
~ hydrogen or aJkyl,- . 

= hydrogen, hato. hydroxy, aikoxy, or dialkyl amino. 
= hydrogen, halo or aikoxy, 
= hydrogen, halo or aikoxy. 
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or, the structure 



H 

9 n- — 'R 



13 



R(4 



R15 



wherein the substitutents at the R positions may or may not be the same, and 
Ria - H; alkyl, or phenyl 



R14 = H aJkyl, phenyl, substituted phenyl, or 




R15 58 H, or 



or the structure 





wherein the substitutents at the R positions may or may not be the same, and 
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Risa. Ris>. Ri 60 and R 15d ■ hydrogen, alkyt, or phenyl 



or the structure 




Rise.Ri», Riband R 15h * hydrogen; alkyl, or phenyl, 
or the structure 




wherein the substitutents at the R positions may or may not be the same, and 
Rie - H. alkyl. substituted alkyl, phenyl, or substituted phenyl; 
Rt7 = H, alkyl. substituted alkyl, phenyl, or substituted phenyl; 
R« - H, alkyl, substituted alkyl, phenyl, or substituted phenyl: 



or the structure 



wherein R, 9 * hydrogen, halo; alkyt, hydroxy, alkoxy, 
or the structure 
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The compounds of the invention include the following: 
6-(N,N-hexamethylene)amiloride (herein also referred to as HMA) 



o 




5-(N,N-Dimethyl)amiloride hydrochloride 



CH. 



X 




H 3 



5-(N-methyl-K-isobutyl)amiloride comprising the structure 
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^N^Ihyl-M-isoptopyDamilortde (herein referred to as EIPA). comprising the structure 



o 



N 




stmcS^^ comprising the 



CI 




N 



N 




N 



X 



N 
H 




Sure ^^ 3 ^ [am ^^ h, °^^^2-carbonyl>9uan?dine, comprising the 



a 




N 




COMS 10 No: SMBI-00397139 Received by IP Australia: Time <H:m) 1 7:14 Date (Y-M-d) 2003-08-29 



36 



3-methoxy amiloride comprising the structure 



P NH< 



X 



NH 



H 2 N' ^N^OMe 



3-methoxy-5-(N,N-Hexamethylene^am^Iorlde comprising the structure 




NH. 



3-(N-2,2 -dimethyl propanaJ)amilor3de comprising the structure 




O NH 2 
N^NH 2 



x 

H 2 N'^N' "NH 

O^t-Bu 

3-(N-2,2 -dimethyl propanal^-N-he^methyleneamfloride comprising the structure 



O NH 2 




I 



O^t-Bu 



NH 
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3-hydroxy-5-hexamethy!eneimino-amHoride comprising the structure 



O NH 




NT^OH 



NH 2 



Hexamethylene>mino-6-phenyl-2-pyraxinecarboxamide comprising the structure 



t^^H O NH 2 



N NHz 



N-amidino-3,5Kllamlnc^pheny|.2-pyra2inecarboxamicIe comprising the structure 




NH a * 



NM 2 



5-(N,N-hexamethy!ene)anrilloride comprising the structure 
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5-propyJ-suffide amiloride comprising the structure 




N-amldino-a^no-S^enyl-S^lo^-pyrazinecartooxafTilde comprising the 



structure 




3*4 DichloroBenzamil comprising the structure 




2*4 DichloroBenzamil HCl comprising the structure 



NH 2 N" 
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5-(N-methy^N-guanidinocart>onyl-methyl)amiloride comprising the structure 




5-(N,N-.Dtethyl)amiforide hydrochloride comprising the structure 




CH 3 



5-(N,N-Dimethyl)amiloride hydrochloride comprising the structure 




5-tert-butylaminoamiloride comprising the structure 
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6-lodoamlloride comprising the structure 




Bodipy-FL Amitoride comprising the structure 




5-{4-fluorophenyl)amHoride comprising the structure 

^ CI 





1-napthoyfguanfdine comprising the structure 
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2-napthoyfguanidine comprising the structure 




,N'-bis(2-napthoyl)guanidine comprising the structure 




N,N'-bis(1-napthoy|)guanidlne comprising the structure 
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N,N*-bls(2-napthoyl)-N"-ph$nylguanidlne comprising the structure 




6-methoxy-2-naphthoylguanidlne comprising the structure 



o NH 




N-annamoyl-N'.N'-dimethylguanidine comprising the structure 
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cinnamoylguanidine comprising the structure 




4-phenylbenzoylguanidfne comprising the structure 




N-(cinnamoyl)-N f phenyIguanidine comprising the structure 




(a-phenytpropanoyl)guanidine comprising the structure 



O NH 
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N.N«-bte-(cmnamoyf>.N-.ph e nylguanfdlne comprising the structure 




N,N*-bis{3phenyfpropanoyl).N».pheny« g uanic«ne comprising the structure 




-3-furanacryoyJguanTdine comprising the structure 
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N-(6-Hydroxy-2-napthoyl)-N r -phenylfluanlcline comprising the structure 




(4-Phenoxybenzoyl)guanidlne comprising the structure 




N'-Clnnamoyl-N.N'-diphenylguanldjne comprising the structure 
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<PhenyfacetyJ)guanidine comprising the structure 




N.N^BfsCa-phenylpropanoyDguanfdlne comprising the structure 




Benzyoyfguanidine comprising the structure 




(4-Chforophenoxy-acetyQguanidine comprising the structure 




N-Benzoyl-N^innamoylguanidine comprising the structure 
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KE)-3-(4^Dfmethylaminophenyl>-2-methylacrytoyaguanfd 




me comprising the structure 



(4-Chlorocinnamoyl)g U anid}ne comprising the structure 




(4-Bromocmnamoyl)guanid«ne comprising the structure 




(4-Methoxycinnamoyl)guanidine comprising the structure 




(5^henyH,enta-2,4H3ienoyl)g U anidine comprising the structure 
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<3-BromocinnamoyI)guanidine comprising the structure 

Q NH 



Br- 




(3-Methoxycfnnamoyl)guanidine comprising the structure 




(3-Chlorocinnairioyt)guanidine comprising the structure 




(2-Ch1orocinnamoyl)guanfdine comprising the structure 



O NH 




(2-Bromocinnamoyl)guanidine comprising the structure 
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(2-Methoxycfnnamoyl)guanidine comprising the structure 




(trans-2-Phenyfcyclopropanecarbonyl)guan[dine comprising the structure 




t3-(3-Pyridyl)acryloyQguanidine comprising the structure 




(4-Hydroxycinnamoyl)guankline comprising the structure 



HO' 




(Qulno!ine-2-carbonyl)guanicline comprising the structure 
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One of the preferred compounds of the invention comprises the structure 




cinnamoyiguanidine (BitD36). 



EXAMPLES 



Example 1. Peptide Synthesis 

The C- terminal 40 amino acids of the M protein of the Dengue vims type 1 strain 
Singapore S275/90 (Fu etal 1992) 

Fl RH T V,ALFLAHA ' (3 ' rS,TC>KGI ' F ''- tMLVTP SMA) WM •« 
Fmoc mebwd. The synthesis was done on a Symphony Peptide Synthesiser form 

Pro.™, Technologies (no (Tucson, Arfeona) as used to g.ve terminal amides, the 
ooapftng was done w*h HBTU and hydtexybenzotrtazote In N^ethylpyrroildone. Each 
of the synthes* cycle used double coupling and a 4*W excess of the amino aoids 
Temporary o-N Fmoo-proiecSng groups were removed using 20% plperidlne in DMF. 

Example 2, Channel Recordings 

IZfOZTT Perf0r,n6d 88 <*•»•»». «* Mil.e, 

™L2 * " * m ^^<*™<*°«W'«<™<™<™. palmitoyK,,eoy|. 

■ 7 «»"««»y>-<»eoy|.phospf,at J dylcnollne (5:3:2) (Avant. Potar 

T^TT r, T bma) USed ' *" «~ - aperture 

of ,50-200 pm , . , the waUtfat m, debin o, P . The aperture separates two chambers. 

as end hens, both containing salt solutions at different ooncentratlnns. The da 
camber was connected to g roU nd and the trans chamber to the input of an Axopateh 

KCI. The Mayer format™ was moniten*. elecWcaKy by the amplitude of the current 
pulse generated by a current remp. The potenbals were measured b, the bans chTmber 
w*h respect to the c>s. The protein was added to the * chamber and attnad unbT 
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channel activity was seen. The currents were filtered at 1000 Hz. digitized at 5000 Hz 
and stored on magnetic disk. 

The dengue virus M protein C-terminal peptide (DMVC) was dissolved in 2.2 2- 
trifiuorethanol (TFE) at0.05mg/ml to 1 mg/ml. 10 pi of this was added to the cis 
chamber of the bilayer which was stirred. Channel activity was seen within 15-30 min. 

Example 3. Hexamethylene amiloride (HMA) to inhibits ion channel activity of the 
dengue virus M protein C-terminal peptide. 

Solutions of 50 mM HMA were prepared by fir^t making a 500 mM solution in DMSO 
Th,s solution was further diluted to 50 mM HMA using 0.1 M HCI. 2 pi of the 50 mM 
HMA was added to the cis chamber after channel activity was seen. The cis chamber 
contained 1 ml of solution making the final concentration of HMA 100 pM. 

Example 4. Plaque assay screen of anti-flavivirus compounds 

Compounds can be screened for their ability to inhibit budding of various different 
flavrvruses by a number of well known assays, including the plaque assay Suitable 
methods are described in standard texts, such as for example - Fundamental 
techniques in virology", ed. / by K. Habel and N.P. Safzman. N.Y., Academic Press 
1969 and Basic medical virology. / Bait, Williams & Wflklns, 1966 or Adolph K W (ed) 
(1994) Molecular virology techniques". In: Methods In Molecular Genetics, Vol 4 New 
York: Academic Press, both of which are incorporated In their entirety herein by 
reference. 

Briefly the procedure Is as follows: 

Cells susceptible to infection with the flavivirus to be tested are plated into 6 well 
plates and grown to confluence. Once cells reach confluence the culture supernatant 
are removed and the cells infected with the flavivirus to be tested at a multiplicity of 
.nfection (MOI> 5. After 1 hour of Infection at between 33-37-C. the virus is removed 
and the cells washed in culture media and replaced with 1m« of culture media or 1m» 
1 A agarose in culture media overlay. Dmg to be tested is added at various 
concentrations to the separate wells of flavivirus infected cells. The flavivirus Infected 
cells are incubated at between 3«7'C for 4-12 days or until plaques are present 
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The culture supernatant are remove and ^ ^ 

plague fcnrtng unlfe (PFU) ^ M PFU are d £ 

added agalne, welte ^ „ ^ dmg |nhibil5 ^ ^ « 

reduction of plaques present for that well. 

A*™^ «» "nvention has been described wftb reference ,o certain exempt ^ 

andnwd^on In keepfrg ^ m (b. prtnciptee and spirit of the invention described 
nerein are also encompassed. 
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Block of dengue virus channels by HMA 

Before HMA 




^^^^ 

* 
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